espacenet — Bibliographic data 



© 



1/1 



PRODUCTION OF QUATERNARY AMMONIUM TETRAFLUOROBORATE 

Publication number: JP2000016995 (A) 
Publication date: 2000-01-18 



Classification: 

- international: C07F5I02; H01G9I038; C07F5/00; H01G9/022; (IPC1-7): C07F5/02 

- European: 

Application number: JP1 9980184035 19980630 
Priority number(s): JP19980184035 19980630 

Abstract of JP 2000016995 (A) 

PROBLEM TO BE SOLVED: To provide a method for producing a highly pure quaternary ammonium 
tetrafluoroborate in a high yield. SOLUTION: This method for producing a quaternary ammonium 
tetrafluoroborate comprises reacting a quaternary ammonium bicarbonate or carbonate monoester salt of 
the general formula: Q+.RC03- (R is hydrogen atom or a 1-4C alkyl; Q+ is a quaternary ammonium group) 
with hydrogen fluoride and subsequently reacting the obtained quaternary ammonium fluoride with boron 
trifluoride or a complex containing the boron trifluoride. 
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[Claims] 

1. A method for the production of a quaternary ammonium tetrafluoroborate by 
reacting a quaternary ammonium bicarbonate or carbonate monoester 
according to the general formula Q + • RCOr wherein R is a hydrogen atom or 
an alkyl group having 1 to 4 carbon atoms and Q + is a quaternary ammonium 
group with hydrogen fluoride to generate a quaternary ammonium fluoride 
which is then reacted with boron trifluoride or a complex containing the same. 



[Excerpt of the descriptive part of the specification] 
[0001] [Technical Field of the Invention] 

The present invention relates to a method for the production of a quaternary 
ammonium tetrafluoroborate by a process involving a salt exchange. While a 
quaternary ammonium tetrafluoroborate obtained according to the invention is 
employed preferably as an electrolyte for an electrochemical element such as a 
cell or an electrolytic condenser as it is extremely pure, it can also be employed 
widely in various fields as a surfactant, an phase transfer catalyst, a softening 
agent, a antistatic agent such as a detergent, a dispersant for an asphalt or 
cement, a bactericide, a preservative, an anti-blocking agent or an anti- 
aggregating agent for a fertilizer or a granular material 
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Example 1 

A 1000 mL-volume reaction vessel made of fluorocarbon resin and fitted with a 
stirrer was charged with 500 mL of a methanol solution containing 191.24 g (1,0 
mole) triethylmethylammonium methylcarbonate ((C2Hs)3(CH3)N + • CHaCO) 
obtained by reacting triethylamine with methyl carbonate. While keeping at 
0°C, 30 mL of cooled liquid hydrogen fluoride (1.5 moles as HF) was added 
dropwise over a period of 1 hour while stirring. After stirring for one further 
hour, a methanol solution of triethylmethylammonium fluoride containing 
excessive hydrogen fluoride was obtained, This solution while being kept at 
0°C was treated dropwise slowly with 133.0 g of a boron trifluoride methanol 
solution containing boron trifluoride at 51% (1.0 mole as BF3) over a period of 
30 minutes. The reaction vessel was immersed in an oil bath at 100°C to distill 
off a large portion of methanol and excessive hydrogen fluoride. The reaction 
vessel was purged with nitrogen to remove methanol and hydrogen fluoride to 
obtain 200 g (1.0 mole) of triethylmethylammonium tetrafluoroborate 
((C2H5)3(CH3)N + • BF4 ). Chemical analysis showed a purity of the resultant 
triethylmethylammonium tetrafluoroborate on the basis of BF4 of 99.5% or more, 
with impurities such as chloride ion or bromide ion being less than 1 ppm 
which is a detection limit of a nephelometry 
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4, 4-y^f/«/l'* l J- f >A, 2, 3, 4, 4, 6 
-^^fjK/Wy-^A, 2, 3, 4, 4, 5- 

^.y^^f-;^;^Uxr>A s 2, 4, 4, 6-rl-5 
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^f-;l/-3-Xf-;l/^;l^>J^A N 2, 4, 4, 5~ 
r 1- 5^ f-ll- 3 -xf-zF^/y* »J A s 2 -X^/F 
-3, 4, 4, e-ri-^^f-^^y-^A, 2- 
xf-/F-3, 4, 4, 5-f F^T^F^F^y-^ 
A, 2, 3, 4, 4, 5, e-M^fvF^F* 'Jx 
^Aftf. 

[ 0 0 1 2 ] 4 S *Y ij yJgcoMJgAM§M[^Xfc t» 

o;N, N' -*y\><f-;W s^yy^A, n-x^-;f 

-N' -^fMSy/'J-W, N, N' -i/'Xf-;F 
■i 5*Vy-^A, 1,2, 3-1- U>f-;M 5^VU 

x^a s i, 3, i 

-xf-/F-2, 3-^f;WS^/ l J-W > l-x 
f-/F-3, 4-^t)H5f/y^A, 1-X-7-/F 
-3, 5-Wf;M5f/y-W, 2-xf-yF- 
1, 4-xf-^-l, 
3 - fvW 5 ?V iJ-^A, 1 , 2 - 3 
-WS/'/y-W, 1, 4-yxf-;W-3-> 
WS^/y-W, 1, 5-vXf-^-3-^f-^ 
-fS^VU-^A, 1, 3-i/'xW-2-^f;HS 

^v'y^A, i, 3-yif;p-4-^f;M5f/ 

>Jx^A s 1,2, 3-hUXf-;W5^/U-^ 

1, 3, 4-bUx^;H5rv''J-^A s 1, 2, 
3, 4-fh5^f/WS//y^A, i-x^-;F- 

2, 3, 4-hy^f;MS^/y-^ l-xf-;F 
- 2 , 3 , 5 - h 'J > */W 5 *V y-W, 1 -x-7- 

/f- 3 , 4 , 5 - f y > s rv y-w, 2 -x 

f-/F- 1, 3, 4-by^f;WS^/ , J-W > 4- 
xfvF-1, 2, 3-1-y^/F-f 5?'V'y-^A s 
1 , 2 ->-'X-?-;F- 3,4- ^f-;M SrVU-^ 
A, 1 , 3-yXf;k-2, 4 - v 5 ^ S >J - 
»>A, l, 4-i>'xf-;F-2, 3-WfMi^/y 
-W, 2, 4-y>'x^;F-l, 3-WfH5f/ 
|J-W S 4, 5-^x^-1, 
Vy-^A, 1,2, 3-byxfyH4-^f;MS 
WV-*JJ*. 1,2, 4-MiXf-;P-3-^f-;W 
S^V'yx^A, 1,2, 5-Fyx^/F-3-.Xf-;F 
1, 3, 4-h'jxf-;P-2->f- 
MSf/y-fi, 1,3, 4-MJxf-;l'-5-> 
f^Wif/^W, 1,4, 5-h'JXf-;W-3- 
^f-^-f SrVU-^A, 1, 2, 3, 4, 5-^>-^ 

^wsyyy-^A&H, 

[00 13] fb7tFnt'JSy y3?«M«7>* 4 §tfL 
^ilfctc7)N, N' -y7f^fl-5t F'nfJ Si/- 
W s N-xf-;F-N' -^f-;l/f F5tF*nt°y S^ 
^A, N, N' -yXf;Pf F5t F'nty S 
A, 1, 2, 3-l-y^-^-f h5h Fnh°y Si/-^ 
A, 1, 3, 4-F t J;><fvFf'F9t Fnt°y 5^*-^ 
A, 1, 3, 5-Fy^f7Ff-F7tF'ot'y SS/'x^ 
A, l-x^;F-2, 3-^f-^r h5hHnh°y S 
i/x^A, l-x^-/F-3, 4-iy^-f/Fr F?t Ho 



eUSi/'x^A, l-Xf-;l/-3, 5-v^f-;Wrh5 
hHneiJSy-W s l-xf-;F-3, 6-vlXfvF 
fh^hFnh'y Sy-^A, 2-x^;F-l, 3-i> 
t^VrhJt l'nh°y Sy-^A, 4-xfvF-l , 
3 - ^ f-;Fr F 5 1 F n t° y 5 A s 5 -xfvF 
-1, 3-^f-;l/f F5tF'nt°y SS^/A, 1. 

2, 3, 4-rF5^^;l/rb5hFnh°y S^x^ 
A, 1, 2, 3, 5-rh5^f-;krh5h Fnty S 
v-</-A, l-xf-^-2, 3, 4-hVXJ-)VTh7 
hFntySiy'x^A, l-XfvF-2, 3, 5-F 'J 
;<f-;Fr F 5 1 Fn t y S A. 1 -xf-;F- 2 , 

3, 6-|-y^^;l/rF5bF'nh°y Si/'x^A, 2- 
X-7-/F-1, 3, 4- Fy^^rF^hKnty Sy 
x^A s 2-x^/F-l, 3, 5-FU^f-;Prh5t 
Fnty S^'x^A s 4-x^;F-l, 2, 3-Mi.X 
-f;Fr F 7 1 F n t y 5 y-'x^A , 4 -xf- /F- 1 , 
3, 5-Fy^f-;FrF5t Fnty SS^x^A, 4- 
xfvF-l, 3, 6- FUytf-^rF5h Fnty 5^ 
x^a s 5-xf-;F-l, 2, 3- F y^/FrF^t 
FQh-ySyx^A, 5-x-^y-l, 3, 4 -MM 
+/\sTh7t F'nty 5i>'x^A s 1, 2-iAxf-;F- 

3, 4-^f-;l/rF9h F'nh°y SvX^A, 1, 2 
- itx+i),- 3 , 5 - i?X j-lVr F 5 1 Fn t° y 5 i^x 
*7A, 1, 2-:/X-7-/F-3, 6-i>'^f-^rF7hF 
otySy-W, 1, 3-vX-7-/y-2, 4-iMf- 
/FrF5t Fut°y 5i>'x^A s 1, 3-i>xf-/F- 
2, 5-^f^fl^7t Fnfy Siy'x^A, 1, 4 

- >-*xf-;F- 2 , 3 - i>'^ t/Fr I- 5 b F o tf U 5 iy'x 
^A, 1, 4-yXf-;y-3, 5-^^rF7hF 
Df'JSyx^A, 1, 4-iy'xf-;l/-3, 
jPrb7t)<ob"ySy^A, 1, 5-yXf;^ 
2, 3-^f-;l/rF5hFntry S*/*x^A s 1, 5 

- i>xf-;y- 3,4- y 5 .^ f-^r F 9 h F n f y S y 5 - 
>7A S l, 5-^x^-3, 6 -iy'^f-;yr F5t F 
DfyS^A, 2, 4-^X^-1, 3-i/^f 
;yrF5b Fnb°y 5i>'~^A, 2, 5~yXf;K 
1, 3-^f-;WrF5hHnt>J Sy^A, 4, 5 

- y>Xf-;y - 1 , 3 - y>'y: f-^r F 5 h F o t y 5 : J- 
■)A ( 4, 6-^x-7~;y-l, 3-^^;yrF5tF 
otySyX^A, 1, 2, 3, 4, 

fF5h Fntry Si/'x^A, 1, 2, 3, 4, 6-^ 
F5hFnh°y Si/'-W, 1, 2, 3, 

4, 5, 6-^-9-^f-;yrF5hF'nty Syx>) 
A, 5-^f-/y-l, 5-S>'7'f t'S/?n [4. 3. 
0]-5-y^-^A % 5-x-^;y-l, S-^'Tft' 
v-^o[4. 3. 0] -5-y^-^A, 5-y<f-;y- 
1, 5-y > 'T-9 ! 't:V^n [5. 4. 0]-5-^>"f-b 
-^7A S 5-xf-;y-l, 5 -i/Tif h'«y^ n [ 5 . 
4. 0] - 5-^yr-fex^A&tr. 

[0014] h^^^yig^g^AMsafb^^tc 7 ) ; 
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N, N, N' , N ' -Tb^f^b-^iyX^A, N 
-Xf-/V-N, N ' , NT -t-y^f-Ab-^iyx^ 
A s N , N-yxf-;k-N' , N' -i^-A-b^9$y" 
X^A, N, N, N ' -hUXf-^-N' -^WbX 
7^^A, N, N, N' , N' -r^Xf-A-b^? 
$>'x^A, 1, 1, 2, 4, 4 -XfVH^y 
-W, 1, 1, 3, 4, 4-^>^^f-;l/b°^^- 
^A s 1, 1, 2, 3, 4, 4-^-Mf-^t°^5^ 
xt>A s 1, 1, 2, 4, 4, 5— M^-Xf-^fcW 
jyX^A, 1, 1, 2, 4, 4, 
9^-^A s 1, 1, 3, 4, 4, 5 -M^f A-b 
1-X-M-- 1, 2, 4, 4— fb5> 
f/l/m^y-OA, 1-X-M— 1, 3, 4, 4— r 
h^f-A-b^iy'x^A, 2-Xf-A— 1, 1,4, 
4-rl-7^<f-^b /> «.5^-^A, 1-xf-A— 1, 

2, 4, 4-rh5y<f-Ab^7;/X^A, 1-xf-A- 
-1, 3, 4, 4-Tl^^f-^t:^^-^. 1, 
1-^'Xf-A— 2, 4, 4-h'J^f-;l't^5i>-^ 
A, 1, 4-yXfil/-l, 2, 4-HJ**M^9 
i^/A, 1, 2-i>'xf-;W-l, 4, 4-b'J.X^A- 
H^^^A, 1, 3-yxf-A— 1, 4, 4-MJ 
^f-A-bX^X^A&i:', 

[ o o 1 5] b°^u y^awsas^Mia-ft^ixJtio ; 

N, N-^f-A-b^y^x^A, N-X^A—N-.* 
f-A-fcWJS/x^A, N, N-J/xf-A-tWjyx^ 
A, 1, 1, 2-(-'J>!f-;l/b^U> ;! X^A s 1,1, 
3-hU^f-^b^y^x^A, 1, 1, 4-bU^f- 
A-b^OJ^x^A, 1,2, 2-rh7^^b^.U> J 
x^A, 1, 1, 2, 3-f h^^f^WJy-^ 
A, 1, 1, 2, 4-Tb5^^b^yi>Xr>A, 
1, 1, 2, 5-rh9^f-^b^.U^x^A s 1, 
1,2, 6-Tl-5^f-/l-b^Uv-^A, 1,1, 

3, 3-rb5^^b"^U^x^A, 1,1,3,4 
-rb^f-A-b^'J^'x^A, i, i, 3, 5-rh 
^f-A-bXy i^x^A, 1 -x^-A-- 1 , 2-V*& 
R^'Jy-^A, 1-x^-A— 1, 3-^f-A-b^ 

y^x^A, i-x^-a— 1, 4-^-f/i-b^y^x 
i-x^-i, 2, 3-hy^f-^b^y^x 

1-X^A~1, 2, 4-bU.Xf-M^iJ^x 

^a s i-x?-a~i, 2, 5-hy^^b^yyx 

T >A , 1 -xf-;W- 1 , 2 , 6 - HJ > -M-b'?. y ^'x 
r >A s 1 -Xf-;l/- 1 , 3 , 4 - b y ^ f-A-b^'J ^"x 

i-x^-a— 1, 3, s-by^-fA-b^y^'x 

^A_ 1, 1 -JyXf-A— 2 -^f^bX'Jy-^A, 

l, i-^xf-^-3-^f-^b^.y^x^A, i, l 
-^xf-^-4-^f-^b^.U^x^A, 1, l-SAx 
f-A—2, 3-^f-^b^y^x^A, i, l-^'x 

f-A— 2, 4-^f-^b^.uyx^A, 1, 
-M--2, 5-^^b^y^"x^A, 1, 1-yi 
+)V-2, 6-^f-;l/b^.y^xv>A, 1, l-iyx 





3, 4 


-i^f-A-b^y 




1 


1 -yx 




3, 5 


-i^f-A-b^y 




2 


-Xf7W- 


1, 1 


3- 


by-Xf-Ab^y 


/'x^A, 


2 


-xfvW- 


1, 1 


4- 


by^f-A-b-^y 


x'X^A.. 


2 


-xf-A— 


1, 1 


5- 


by^A-b^y 


/"x^A, 


2 


-Xf7W- 


1. 1 


6- 


by-Xf-A-b^y 


>'x^A, 


3 


-xf-;w- 


1, 1 


2- 


by-Xf-A-b^y 


/x^A. 


3 


-xf-;w- 


1, 1 


4- 


by-Xf-A-b^y 


/X^7A S 


3 


-x^-;W- 


1, 1 


5- 




/X^A S 


3 


-x^;W- 


1 , 1 


6- 


by^f-^b^y 


✓*x?A. 


4 


-xf-yw- 


1 , 1 


2- 


by^f-A-b-^y 


/xr>A„ 


4 


-xf-;w- 


1, 1 


3- 


i-y^f-Ab-^y 


/x^A. 


1 


2-i^x 


?-a~ 


1, 3 




/"x^A. 


1 


-Xf-;W- 


1, 2, 4- 


b'j-Xf-A-b^y 


/'x^A s 


1 


2-^x 


f-A- 


1, 5 


-*>\x f-A-b^y 


^X^A, 


1 


2-^'x 




1, 6 


-iAxf-A-b^y 


^x^A. 


1 


3-i^x 


f-A- 


1, 5 


-y^fil/bX'J 


.y'x^A, 


1 


3-yl 




1, 4 






1 


3-^X 




1, 5 


-Wf^tXiJy-^A, 


1 


3-^'x 




1, 6 


-^.xf-A-b^y 


^x^A. 


1 


4-i>'x 




1, 2 


-yx^-A-b^y 


>'x^A s 


1 


4-^x 


?-A~ 


1, 3 


-i^f-A-b^y^x^A, 


1 


1 , 2- 


bUx-M- 


3-^f-Ab-^y 


i^'-^A, 


1 


1, 2- 


b yifiw 


4-^f-^b^.y 


^'X^7A, 


1 


1, 2- 


b 'Jx-fA- 


5-^f-A-b^y 


^x^A s 


1 


, 1, 2- 


b yxfii-- 




i^'x^A, 


1 


,1,3- 


b'JX^A- 


2-^f-Ab^y 


^'X'>A S 


1 


, 1, 3- 


b yx 




4-^A-b^y 


x'xt>A s 


1 


, 1, 3- 


b'JX 




5-.x-f A-b^oj 




1 


, 1. 3- 


i- yx 




6--Xf-AWj 




1 


, 1,4- 


b'Jxf-A- 


2-y<-f;i'b^y 






,1,4- 


byx^-A~ 


3-^f-Ab^y 


^'x^A. 


2 


-xf-;W- 



1, l-y^fM^'Jy-W, 3-xf-;l/-l, 1 
-y^f^t^U ^"x^A s 4-Xf-;l/-l, 1-^ 
f-Ab^y xXt>a, 2, 3-^X^-1, 1-^ 
f/k^'JyX-^A, 2, 4-^x^1/- 1 , 1-^ 
fM^iJy'-^A, 2, 5-y'xf/Hl, 1-^ 
f-Af^y yX>)A, 2 , e-^Xf-A— 1 , 1 -it* 
f^K'-s'Jy-^A, 3, 4-^*xf-;l/-l, 1 
f/l-bXiJyX^A, 3, 5-^Xf-A-l, 1 
f-Ab^y yX^A, 1, 2-^Xf-;l/- 1 -.tf^A-b 
^.y y^A, 1 , 3 -yxf-A— 1 -^^/1-b^.y iy 
x>>A s 1, 4-^X^1/- 1 -^f^Uy- 1 ) 
A. 1, 2, 3-hyx^-l-^f-Ab^.y^x^ 

a, i, 2, 4-hyx^-i-^^b^.y^x^ 
A, 1, 2, 5-hyx^;i/-i-^^b^.yyx^ 

A, 1, 2, 6-byx^A-l-^-^Ab^.y^x^ 
A s 1, 3, 4-hyxf-^-l -^f-Ab^U^'x^ 
A, 1, 3, 5-bUxf-;W- l-^f-Ab^.yi>x^ 
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4-HJXf-;l/fcWJ^x»*A, 1, 1, 2, 3-rh 
^xf-A-tWjy'X^A, 1, 1, 2, 4~Th5xf- 
yl/h^U^-^A, l, l, 2, 5-r h?xfy|/ty<. 
y^-^A, 1, 1, 2, 6-rb5xf-;Ut 0 ^U^'x 
*/A v 1, 1, 3, 4-rb7^^t°^uyxf7A, 

1, 1, 3, 5-yM^x^/yt°^yyXr>A&i\ 

[ o o l 6 ] try yy»<Dg5&b<4Slfc$;hjfct>» ; N 

-^f-yl/h°Ui>-r>A, N-Xf-^tfUi^-^A, 1, 

'Ji/'Xt/A, 1, 3-i;X^t o y i>'x 
^A, 1, 4-^f-;Ph°U i>Xt/A N l-Xf-^-2 

-^wjy^w, 2-xf-A—i -y<^ut°yy 

x^A, l-xf-^-3-^f-;Ph s y^x>>A, 3-x 
fy|/- 1 fvU t° ij y'x^ A , 1 -xf-A— 4 - y< f- 
;|/tTU 'J-^-h, 4-xf-A- 1 -^f-MfU y-') 
A, 1, 2-yx^t°U i^'x^A, 1, 3-^xf-;W 
eyS/'x^A, 1, 4-yXW')y-'>A, 1, 

2, 3-HJ^f-A-t°>Ji>Xr>A, 1,2, 4~MJy< 

^eyvx^A, i,3, 4-hy^f7Pt°y^xn7 
a, i, 3, 5- by^f-^ey^x^A, 1, 2, 5 
-hy^f-yuey yx^A, 1,2, e-MM^ut: 
y^x^A, i-xf-;u-2, 3-^f-^try^'x^ 

A, l-xf^-2, 4-^f-^b-y JyX^A, 1- 
xf-A—2, S-i^fVL-tfUi/'x^A, l-xfy|/- 
2, 6-^f-^h'y yx^A, l-xf-A—3, 4- 
^-^fyyx^A, l-xf-^-3, 

t° y jyx^A, 2 -xf-;i/- 1,3- y^f-^e y yx 
^/a, 2-xf-^-i, 4-^f-^try y"W, 2 
-xf-;l/-l, 5-¥*i*)VeV vX^A, 2-xf-A 
-1, 6-^f-^fy^'x^A, 3-x-^-l, 2 
-iyp<-^t°y^x^A, 3-x^-l, 
^fy^'x^A, 3-xf-^-l, 5-y^f-A-eyy 
x^A, 3-X^-;l^-l, 6-^f-^ty y->)A, 
2-^f-^tfy^'X'/A, 4-xf- 
3-^^fy^xt/A, 1, 2-y'X-M' 
-3-^f-^fy Jy'x^A, 1, 2-^xf-;P-4-^ 

f-^ty^x^A, 1, 2-^xf-^-5-^<f-^fy 

y'-vA, 1, 2-y'Xf^-6-^W?Uy'X^ 
A, 1, 3-^x^-2-.*^M;y Jy'x^A, 1, 
3-v : Xf-^-4-^^tf'J^X^A > 1, 3-^x 
j-)V-5-*i-)V\^) i J~*7^ 1, 3-^'Xf-^-6 

-^^-^eyi/x^A, i, 4-Syxf-^-2-^f-;u 
eyi>xr>A, i, 4-i>'x^-3-.*f-;H?y yx 

f/A, 2, 3-y*xf-;k- 1 -.X-M-tfy y'x^A, 
2, 4-^'xf-^-l-^^ey^x^A, 2, 5- 
iyXf-;l/-l-^^h-yi/'x^A, 2, 6-y*xf/|/ 
- 1 -yHvl-ty yx*/A, 3, 4 - y'xf-;!'- 1 
fy|/t?y i>xt/A, 3, 5-i^xf-;l/- 

yx^A, i, 2, 3, 4, 5-^y?.xf-^tryyx 
^;a n i, 2, 3, 4, 6-^y^^f-^tru^x^ 
a, i, 2, 3, 5, 



1, 2, 3, 4, 5, 6-^^f-^h°y i>Xr>A^r 

[ o o 1 7 ] a $yy-im<v&mtf4m'ikzhtcb 

(F>;N, N ' -y^fM^yyy^A, N-Xf-;l/- 
N' ->f;H5f/'JW, N , N ' -ylf/H^ 
f/iJ^A, 1, 2, 3-hy^^M S^'V'y/A, 

1 , 3 , 4 - h U * -frM 5 ?V y ^ A , 1 -x?-;W- 

2, B-Wf^^/'JW, l-xfyp-3, 4 
-y^iHSf/'JW, l-x-M—3, 5-y* 
f-;M 5^'V'y </A, 2-xf-yp- 1 , 3-y^fvM 
S ?V y^A s 4-xf-yp— 1 , 3 - f-iM 5 *V 

y ^a, 1,2- i>'x^-yi/- 3 -xi-jm 5 yyy ^ 

A , 1 , 4 - y'xf-A -3->-W5 /V" 'J ^ A . 
1, 5-yxf;P-3-^f;^ S^/'J 1 )^, 1, 3 
- y'xfyl/ -2-^^M5#Y l JW, 1 , 3 - i>x 

t^-4 - x fvM s yy y ^ a , i , 2 , 3 - h y X 

f-;W S^'V'y </■ A, 1 , 3 , 4 - h yxf-;M 5 /V" 
U*>A, 1, 2, 3, 4-f^^f;MS#'y' l J') 
A, l-xf-^-2, 3, syyy^ 

a . i -xf-;p- 2 , 3 , 5 - h y y< f-^-f s yv y ^ 
a s i -xf-;p- 3 , 4 , 5 - h y y< $ yv"[) v 

A, 2-x^-l, 3, 4-hU>f;WS^/y> 
A, 4 -x^-;y- 1 , 2 , 3 - h LMf-jM S ^/U ^ 
A, 1, 2-^X^-3, 4-^^$^/^ 

a ( i , 3 - i/xf-;i/- 2,4- f-^-f s y <y 

A , 1 , 4 - y>X-^l/ - 2 , 3-^W5 'J ^ 

a , i , 4 - 2 , 'J >7 

A, 2 , 4 - i/*xf-;l/- 1 , 3 - ^ f-;M 5 ^V* y ^ 

A , 4 , 5 - i>Xf-;l/ - 1 , 3 - x>< -^^-f S ¥V 0 *J 

A, 1 , 2 , 3 - h 'J xf-;P- 4 - * 5 l> *J 

A s l , 2 , 4 - h y x^-;k- 3 -^f-;M S ^VU ^ 

a, i, 2, 5-hyx^-3-^f-;M s^vy^ 

A, 1 , 3 , 4- h y xf-;P- 2 -^f-;M S ^/U r > 

a, i, 3, 4-hyxf-;i/-5-x^M 5^yy^ 
a s i, 4, 5-byx^-3-^f-;M s/yy^ 
a, i, 2, 3, 4, syyy^/A 

[0018] 3«7 5 y fc UTWC'5;tt*^.^(CA 

fUli.«il l-y^f-^rsy. hyxf-/k75y, 
b y - n -row s y. v u - n -f+ivr s 
tr« y 7)V*t)VT s y*«'C\ <r fi^ t N t < 

h t 4 ar y t-f aih . m t U r h 

ryt-^A^f/HiS, h y-n-ypt°;Mf-^ 

7 y^x^ Ay<f-;y|5®tS, h y - n ~7*f/Wfil'7 
y*x^A^-f;i/KSHfi, h y^f^xf^7ytx»> 
Ax^yl^BStS, r h 5xf-;PT y^^>)Aiti« 

is, h y - n-yntf^xf-^r y^x^/Ax^y^ga 

it, h U - n - yf-^xf-yl'T y^x^ Axfvl^ISSi 
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** , WK'ffi v > s ft i>H& w& 4 tar y * - ? jj&v 

[ooi9] %frxi> 1- yxf^wyt-fA^ 
r b ^f-A^y^x^x^MtS. 

O&ffi V M com t L V \ 7 Wfc#*ft 3 ft* ? 
Sit i vvf ft t igS?& ifWWftl £ £ t & V ^8ifl?» i> CO 

lll.377ft*'>fi:7il'3Hl/, x~f;k xxf 
;k ^ h y& if t comm ffl ^ 4 £ i: t> "C* 4 . 
[00 20] 4^7y ; £x^i,c0|)tS^J<«X{±^gfi ; £y 

t~7i,tS«f L&VU 3 IIf»tliiC07 -yfbJ< 

mm^x'nocotmt lw wmmry^-^is 

«(c«Ll~5if*;K iff* U<«±1 . 2~3fg*;uo 

7 -yft7j<»§ffl^, A$S'J<07 -y fb*«Offiffl{i*it 

[0021] Rjejija«ii7 "Avmnwtixhb i 

9 . 9 "COT, ff* L < li 0 ~ 1 0 "CT-ff o . HJ££$ 
t«lTMo W A L < , #l:f7 a y»'jff$-C 
**. RJSfi, iBWis RJSi^Aft^&n'y^x 

7AtSt, &iHL£7 ■y(fc**ttt'«ffciiairt-4*#C 

[00 22] 4Ej£Uc4$7y^X7A7;M-7-f F 
(i , JX V v£ 3 7 7 ft* 7«X«i i ft £ £ tfSS fctKfcZ 
■tir*. 4|STy ; £X7^7;^7^ Ft 37-yft*^ 

lb) •CKJES-frSOWaUW, ot'ft^i&fJfcJB 
d t i>?# £ o L*> LaiftfflJ; 0 tiMfcffi^fcft 
i & s 0 < , mttMi g S 4 
JS7y ; &x^Arh57;^o*V-h«IAL*vU 

I.^T"tat&MO 1 . 2 fg^AWTfct ^TftS . 

ft#>soW*U\ Rjsti, 4,mry ; e^7^t7 

7fbJ<^iO|3«*vtff-?T i> i < , &KKm 

■i}^mmy 'yitm^sxmzm^mmmco-m 
H*£ l tzcoh'ii-i x t J: < . 4 »7 y * a 7 

;M-7-f ]'£[Sf*i LTJRtf Ls .Tftfc3 7'yft*?» 
-f F £ fBltlii S -frfc t <0 £ KJSWtiH-AftT tJ 

* , iilfc37 -yft* f >«^'X^BXatf^X{i3 7 >yft 

* ^* t #iift^^ t oigftojM s-ssr-r & comu 

4fS7y ; t- f >^t7-yft7j<*i;c 7 )Rl£ 



v ^ Lj±iti*-ftt»«* t coRmn . itr 
fcffao* 1 *?* u\ wilt lt«±^< ^y-;K> 

y. ^yyytczcoimmmfrm, ^y-tfy, h^x 

*WJH± 1 0 0 0 P P mfetTC* SOW 4 U\ 3 7 
-yft*^«t LT#Sft^t com^coWm fflVVSJS 

[0023] 4JS7y ; £x^A7;^5-l' Hi; 37 7ft 

t^^u^hittsm^t comhx-'ML ttz 4 is 
7 y l- 5 7 o ?nv - h ii s M'<fAm$\<0 
1 iLJ -! 0 /jV, ^"u 'i 1 L ) 

«^tI^&^$-li:TI^^4fg7y ; &-^ATb7 

7^0* 1- * mutt . z comm. 4 w y^- 

^ATb5 7^o;nV-b*%i3lL^VU3t2 0- 

1 5 ovitff Wiffit Lv\ i/itmRSii^4S7y 
^xr>Ar h 57WniKP- h««(Ki, ^ftSrltt 

[ 0 0 2 4 ] £0 J: 5 t LTKffT'ifeS 4»7y^x^ 
AoiRBbkSXIiKBSt J xxr ;Wfit» LJlHJglW 

SJS-tl. £ t j&^S & . hixtz 4 »r y^x^^r h 

7y)^uniu~htezco±±x%m*coHmznn% 

Mk&com&Vhhtf, $ ^^SKftKftO^totx^ 
[0025] 

mm i 

twfiigoftv^®* i o o om i coy vrnmrnmRifo 

h U xf-^7 5 y t ^ h t 

combX% hfiit h 'J xf- ;m f-;W7 yt- 1 ?^ f-^ 

M»S( (C 2 H 5 ) 3 (CH 3 ) N + • CH 3 C0 3 
- ) 19 1. 24 g ( 1 . O^C-A-) %-&tsXfJ-)V$ 
15 0 0ml SrttJ^«. iil^ O'CCI^W^ 1 
JfT> ^» LfciiS*7 7ft7l<*3 0ml ( H F fc IX 

nf-WI'^lltgL, 5flfJco7 -yft/K*^-^^ b Ux-tA 
^ ^7 y ^ x ^ 7 ;W?r 7 A \°co* 9 t# 
Jt . !XV ^T" , £1 * 0 °C t» o * * , - fLfc 3 7 
•yft*9* 5 1 3 7 -yfttf ?fil-^ 

JS133. 0g (BF 3 fcLTl. 0=£A) *3 04W> 
tfC^fcSSTLfc. RlC^tifSr 1 0 0°CO*-1';W^ 
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;Mf;l/Ty : t-'>Afb7 7;Wn^i/-f ( (c 2 

H 6 ) 3 (CH 3 ) N + • BF 4 - ) c?)6-fe[S*2 0 0 

g ( i . ow mtz, ft&momk. mhtvkv 

U x^/kXf-^7 yt^Afb 57/^ot;w 
MKIi B F 4 »T* 9 9.5 %feLtC* "3 , 8X4 * 

•C*ftlppmJaTC*ofc. 
[00 2 6] 3»J2 

( (CH 3 ) 3 (C a H 6 ) N + • C 2 H 5 CO 
3 - ) 1 7 7. 24 g (1. 0^/1/) £&tfX?V*-/l' 
)M5 0 0m 1 SrfflV^JiyMiUJSCT 1 klalflttLT h 

( (CH 8 ) a (Cj H 5 ) N + • BF 4 - ) 60660 
flcl 8 6 g ( 1 . 0W) tUfc, flj$4HffWt8ft, # 

V- b comm±B F 4 9 9 . 5%&±Tfo 0 , ffi 

#^*&lPPmJaTCft-jfe. 
[0 0 2 7] 3HtW3 

MWi: LT b >J xf-/>7 5 Vfc ^x-f-rt'tf-jtf*- 1- k 
cDKIfcT'® ktvfc t h 7 xf-/>7 ^AX-fvHSffi 



tfi ( (C 2 H 5 ) 4 N + ■C ! H 6 COj - ) 219. 
24g(l. 0*;!/) S:-irtfX^y-;HM5 0 0m 1 

^rfflvv 3 7 vit^m-* fj-immzmTti it 

K57;^nrKl/-b ( (C 2 H 6 ) 4 N + ■ B 

F 4 " ) Ofife0*2 2 8 g ( 1 . 0*;W) fcftfc. it 

57;^nrnV-hcT)Mffi(i;BF 4 W?9 9. 5%tt 

ixfov. m;4*y, m-i ^y-^^m-'Mm, it 

ffi&CV®ltimftX*fol 1 p pmJaTC*-?fc. 
[0028] 

MS fc LT h U x-7-^7 S V b >>X ~ 1" k 
cOiKtETll^il^ h ^Jii-lV^i-lVTy^-^^i-IV 
( (C 2 H 5 ) 3 (CH S ) N + ■ CH 3 C0 3 

- ) n\\A<M%LX%hiitz I- U x-fvM^/wry^x 

?AK8t**fi ( (C 2 H 5 ) 3 (CH 3 ) N + • HC 

o 3 - ) 17 7. 2 g ( l . ot;H SfrtM^-fl/ 
»ffl[5 0 0 m 1 fcfflVVfcJ^MigltW 1 b N«fcLT , 
h ij x*;M f-;W7 y t x<7 Af N 7 7;^ n*V- h 
<0fifiGatt:2 0 0 g ( 1 . Srftfc. 
IS*. ft&tlfcb Ux^Mf7W7y^-7Arh57 
;^n^l/-h^MJtii;BF 4 5%V±T 
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